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SPECIFICATION FOR 
PHOTOELECTRIC COLORIMETER 
( SINGLE BEAM ) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 22 August 1980, after the draft finalized by the Optical and Mathe- 
matical Instruments Sectional Committee had been approved by the 
Mechanical Engineering Division Council. 

0.2 Photoelectric colorimeter is an instrument which compares photoelec- 
trically, the optical densities of non-fluorescent solutions of coloured 
substances with the optical densities of their solvents which enables 
determination of concentration of even most dilute solutions. It basically 
consists of a source of light, a set of filters to isolate particular wavebands, 
non-fluorescent cells or test tubes, a suitable detector and the measuring 
system. 



1. SCOPE 

1.1 This standard covers the basic requirements for single beam colori- 
meter used for measuring absorption of light by coloured solutions in the 
region 400 to 700 nm. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall 
apply. 

2.1 Absorption — It is the selective attenuation of light of particular 
wave length by particular substance or solution. 

2.2 Optical Density ( also Called the Extinction ) — It is the 

logarithm to the base 10 of the ratio of the intensity of the incident light 
to that of the emergent light. In mathematical terms: 

d = log -j- 
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where 

d = the optical density, 
7o = the intensity of incident light, and 
I =-= the intensity of emergent light. 

2.3 Extinction Coefficient ( k ) — It is the optical density measured 
when the path length of light through the absorbing solution is 1 cm. 

2.4 Percentage Transmission — The ratio of the intensity of the 
transmitted light to that of the incident light. In mathematical terms: 

Percentage transmission 7" = -=- X 100 

h 

2.5 Monochromatic Light - A homogeneous narrow waveband of 
light. 

3. GENERAL REQUIREMENTS 

3.1 The measuring system of the colorimeter shall have two scales, a scale 

3.2 The percentage transmission scale shall be from to 100. 

3.3 The optical density scale shall be from to a minimum of 1'5. 

3.4 The measuring system shall have an adjustment device, so that the 
transmittance and the density scales may be made to read 100 and 
respectively when the test tubes filled with a clear solvent and any one of 
the colour filters supplied with the instrument are inserted in the path of 
light. 

Adjustment shall be provided to make the transmittance scale read 
when the light path is blocked by an opaque shutter. 

3.5 The test tubes shall be matched and marked and the receptacle for 
test tubes in the instrument indexed for positioning the test tubes such 
that when used in the instrument with the same solution in each test tube 
the variation in readings between test tubes shall not exceed the maximum 
permissible error indicated in 4.4. 

3.6 The scale length of every instrument shall be specified. 

3.7 Each instrument shall be supplied with atleast three filters correspond- 
ing to the primary colours ( see 3.8 ). In addition, standard filters may 
be supplied at the indentor's request. 
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3.8 Light source, filters and detector shall satisfy the following charac- 
teristics: 

Light Source 

a) It shall generate a beam of sufficient power for carrying out the 
adjustment for setting the maximum of the transmittance scale; 

b) The source shall provide continuous radiation that is its spectrum 
shall contain all wavelength over the region in which it is to be 
used; and 

c) The source shall be stable. In other words the power of the 
radiant beam shall remain constant for the period needed to take 
readings. 

Filters — These shall be heat stable and shall conform to the following 
colour specifications: 

Colour Dominant Spectral Saturation 

Wavelength 

Blue 465-485 nm"| Not less than 

Green 500-530 nm y 75 percent 

Red 620-650 nmj 

Detector — Its response shall be similar to the eye. It shall be 
sensitive to low level of illumination and shall have 
rapid response. 

3.9 Tungsten filament lamp of colour temperature 2 870 ± 50 K should 
be used as a source of visible radiation. Constant voltage transformer or 
electronic voltage regulator should preferably be used to supply power to 
the lamp in order to maintain the repeatability of the measurement. 

4. FUNCTIONAL REQUIREMENTS 

4.1 All the parts associated with the path of light shall be suitably 
blackened or painted matt black to avoid spurious reflections from various 
surfaces liable to cause erratic results. 

4.2 Stray light effect shall be brought to minimum possible by fitting 
suitable baffles or light shields where necessary. 

4.3 The source of light should be away from filters to avoid any adverse 
effect due to overheating. If not possible heat absorbing glass filters shall 
be fitted after the source. In case interference filters are supplied with 
the instrument, they should be used in a manner which will make the 
coated component of the filter face the source. 
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4.4 The colorimeters shall be graded according to their precision as 
follows: 



Precision Grade 


Maximum Permissible Error on 




Percentage 


Transmission Scale 


0-5 




± 0-5 


100 




± l'OO 


1-5 




± 1*5 


2-5 




±2-5 


4 




± 4 



5. TESTS 

5.1 The accuracy of the colorimeter readings shall be checked when the 
instrument is operated under the following conditions: 

a) Ambient temperature — 27 ± 5°C, 

b) Relative humidity of the air — 65 ± 10 percent, 

c) Permissible fluctuations in the voltage of the electric supply — 
±10 percent, and 

d) Permissible fluctuations in the frequency of the electric supply — 
±2 percent. 

5.2 The instrument shall be checked by the manufacturer with a batch of 
known density neutral filters for combined linearity of the instrument 
( covering the galvanometer, the radiation receiver and amplifier if used ). 

5.2.1 The instrument may also be checked with a known density neutral 
filter, by noting the absorption of the neutral filter at different settings 
of the instrument in steps of 0'1 optical density. The absorption shall 
remain the same at all the scale settings. 

6. MARKING 

6.1 The instrument shall be marked legibly with the manufacturer's name 
or trade-mark, type and year of manufacture. 

6.1.1 The instrument may also be marked with the ISI Certification 
Mark. 

Notk — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards Institution, 
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7. PACKING 

7.1 All the breakable parts like test tubes or lamp, etc, shall be packed 
separately in a small box to avoid breakage in transit. 

7.2 The instrument shall be wrapped in a moisture- and dustproof cover- 
ing and packed securely in a cushioned case for safe transit. 
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